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REDUNDANCY SCREEN
Componam Graup Propslland Valvos Propared: P Lowrimgre
CIL llem: D2 1004 Approved: T. Mptiyen
Compaonent: Fual Bleed Volva Approval Date; ar10098
Part Kambear: RE0AZNSE Chanpa & 1
Failure Mode: Ercrieoua poaltkan feadback signal. Dlreclive ¥: CCBD MEA-D1-5226
Page: 10f1
Criticallly
Phasm Fairure ¢ Effect Dascriplion Hazard Referanca
P Emonacus elgnal not dejected by sordroller rasudts In loes of protection agalnat tailure of valve 1o cloge. Lass of vehiche die ta arbher duct 1R
42 rupture midy resuk il FBY falls 1o clase and is nof delected. ME-G73

Redundancy Soreens: SEMSOR SYSTEM - VALVE SYSTEM: UNLIKE REQUNDAMCY

A. Pase - Redundaat hardwara ilerms are capabils of checkoul during rmormal ground luma-gund,

B: Fall - Loss of 4 redund ant hardware il2ms is nat deteclshla during flkghl.
C: Pess - Less of redund 2nt haedware ilems could not result fiom a single credible awvanl,




Zkl-4a

SSMEF “A/CIL

DE.. . .sMN
Componant Groug: Propellan] Vahes Frepared: P. Lowrmore
CIL feem: 21004 Appmved: T. Houyen
Cotnpanent: Fugl Bagd Yalva Appuwal Date:  Gr3VES
Part Humbear: RE00BOSE Change & 1
Failure Moda: Erronecus position feedback signal, Diractve g CCED ME1.01-522¢

Page: 10f 1

Dazign ¥ Dacwrnanl Ralarsnze

FAILURE CALSE: A: Damaged ammnature.

THE ARMATLIRE 15 MANUFACTURED FROUM HY-MLU BDALLOY BAR (1) COLD CRAVIN AND RSAGHNETIC ANNESAL ED. MATERIAL IS5 SELECTED FOR ITS PAASHETIC PERKNABINTY AKND
COFERGIVE FCRGE. THE HY-MU ED ARMATURE MATERIAL CANNGT ADVERSELY AFFECT THE INDICATOR FEEDBACK SIGNAL UM ESS THE ARMATURE |TSELF 13 HMEMSKIMALLY
DEFQRMED OF OTHERWISE PHY SICALLY COMPROMISED AS DETECTABLE PER REQUIRED ACCERTANCE TEST VERIFICATION SUCH AS CHITPUT CHANGE () THE HOUSIRG
FROTECTS THE ARMATURE FROM THE CLITSIDE ELEMENMTS. THE MINIMLEA DIAMETRIGAL CLEARANGE BETWEEN ARMATURE G 0. AMND THE TRAMSFORMER MOUSING BORE IS
CONTROLLED (7). THE ARMATURE IS DRY-FILM LUBRICATED (2. THE ARMATLIRE EXTENSION |S HEAT TREATED INCOMEL T12(Z). THE MATERIAL WAS BELECTED FOR TS
STREHNGTH, BUCTILITY, ANG WIELDABILITY. THE ARMATURE EXTENSION MAY 8L50 BE MANLUFACTURED FROM INCONEL 625 EAR (7). THIS WMATERIAL WAS SELECTERD FOR [T5
WELDABILITY, CORROSION RESISTANCE, GRYDSENIC TOUGHNESS, RESISTANCE TO STRESS CORROSION CRAGKING, AND RESISTANGE T0 INDUDED FERROMAGNET SN (3], THE
E¥TENSION 18 ¥NURLED FOR A TIGHT AT QN THE ARMATUIRE 1L.D. THE ARMATURE IS PETAINED BY AN E BE. WELDED GUIDE OM THE END OF THE EXTENSION, THE LWDT ASSEMELY
15 LIFE UMITED TO PREYENT FAILURE (4).

{13 MIL-M-14411, COMP 1; {2) RES1114; 13 RES-8633, 14) DAR 1422

FAILURE CAUSE:  B: Open or short eircult,
C: Change of Interpal resistanca cauasd by moiature, comeslon, er contd mination.

PARTE FOR THE CIRCIATS INWOLVED 1IN THIS FLNCTMV M HAVE BEEM SELECTED FROM THE MSFC CLASS 3 OR EQUINWALENT APFROVED PARTS SEEECTION (1), FLECTRIGAL
COMMECTOR 15 DESIGNED TO SEAL AGAINST MOQISTURE/CONTAMIMATION {2). RECERTACLE PINS ARE MIGKEL UNDERPLATED AND GOLD QVERPLATED 70 PREVENMT CORROSIDN
(%), GLASS BEADS {4) FILL ALL CAVITIES ANO PREVENT WIRE MCWVEMENT. THE CAVITY |5 EVACUATED AMND BACK-FILLED WITHHELIUM. A TEFLONPLUG IS INSERTED IN THE
ACCESS PASSAGEVWAY AND A BALL IS RESISTANGE WELDED T THE HQUWSING ACCESS PORT, THE BALL RECESS |5 POTTED (5) FLUSH WITH TOP OF FLANGE. THIS DESIGM
FREVENTS MOYSTURENGONTAMHNHATION PROELEMS (6}, SOLDEAIMG OF ELECTRICAL CONNECTIONS AND TERMIMAL COMMECTIONS ARE CONTROLLED BY SPECIFICATION ).
PRIM/ARY AND SECONDARY COILS ARE OESIGHED 50 THEY ARE INSULATED FROM E&CH OTHER {&). THE FUEL AND DXIDVZER BELEEO WVALVES WITH THE POSITWVIMING INDICATOR
ATTACHED HAS SUCGESSFULLY PASSED DESIGN VERIFICATION TESTMMG (2), WHICH INCLUDED PRESSURE CYCLING (10), AND WIBRATIOM TESTING (11),

(1) ERAAOYG2E; 1y RES1232; (1) MESFG-SPEC-250; 14) MIL-G-2954, SIZE 12 (5] MSFC-SPEC.-222; (B 2-8145-2) (7] MSFPC-SFEC-2TH, (3) 46149, [9) DVSE-35ME-518, [10) R35-515-17;
{11y REF-316-20



SHME FMEANIL
INSPECTION AND TEST

Component Group:. Propallant Yalves Fraparad: P. Lewrimore
CIL Mam- Dz10-04 Appravad: T. Npuyen
Component: Fuet Blepd Valve Acproval Date; G008
Part Humbes: RE00I055 Change & 1
Failure Moda: Errenanus posion feadback slgnal. CHractive #: CCBD MEY.0M-5236
Prgn: Tof 2
Failure Gausea Sigrificart Charachedstics " Inspectlan(s) ¢ Tass) Dosumert Palerer o
A POSITION INDICATOR REZ1114
MATERIAL INTESRITY MATERLAL INTEGRIT ¥ 1§ VERIFIED FER DRAWING REQLIRENMENTS.
ARMATLIRE DRY-FILM LUBRICATION IS INSFECTED PER SPECIFICATION AND DEAYHIND REBI40-I1T
REQUIREWMENTE. REZ1114
DMMETRICAL CLEARAMCE BETWEEN ARMATIIRE AMD TRAMNSFORMER BORE IS INSPECTED FER RES1114
DRAKYING REGLUIREMENTS.
B C FPOSITION INDICATOR RES&1114
PLATING IMTEGRITY THE PLATING IS VERIFIED PER SPECIFICATION REQUIREMENTS.
SOLDERING INTEGRITY ELECTRICAL SCACERING IS INSPECTED FER SPECIFICATION REQUIREMENTS.
=
1
= ASSEMBLY CLEANLINESS ~ CLEANLINESS IS VERIFIED DURING ASSEMBLY AND TESTING PER SPECIFICATION REQUIREMENTS. RLIDN
La RES1114
ASSEMBELY INTEGRITY EACH TRAKSDUCER IS EXAMINED FOR QUAUTY OF WORKMANSHIF FER SPECIE|CATION RESH114
REGLNREMENTS.
THE FOLLOWING TESTS ARE PERFORMED DURING MANLUFACTUR NG AND ACCEFTANGCE TESTING
« INSULATION RESISTANCE BETWEEN COILS AND CASE.
+ DIELECTRIC WATHSTANDING YOLTAGE TEST T0 VERIFY CURRENT LEAKASE 15 WlTHIM
SPECIFICATION REQUVIREMENTS.
- STROKE DEFLECTION TESTS TO WERIFY PRCPER DISPLACEMENT, GUTPLT WOLTAGE, AND
FHASING. ’
- SCALE FACTOR AMD LINEARITY TEST.
- LOW TEMPERATURE FLUMCTIONAL TEST.
- HELILM PACK FILL AHD LEAK TEST.
WELD INTEGRITY ALl \WELDS ARE IMSPECTED TC DRAWING AND SPECIFICATION REGUIREMENTS. RL10O11T

RACEDF-{24
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LOMpaenT  vUpe Fropetlant Valveg e,

[ SRy

CIL tem: D004 - Approwved; T. Houyen

Companent, Fuel Blaed Vaher Approval Daba: GII0I0G

Part Number; RS 0060 568 Changa#: 1

Fallues Mada: Erroncous positlen fradback signal, Direclive #: CCOD ME3-01.5275

Paga: 2af 2
Failura Causes Significant Charactaris|lcg Inspection(s) / Testz) Dacemenl Refarenca

ALLCAUSES PRE-FLIGHT CHESKOLUT PCSITION INGICATOR CFERATION IS VERIFIED DURINTG EAGH FLIGHT FLOAY BY THE FOLLOWING
TESTS: (LASTTESET)
- FUGHT REACINESS TEST. OMRSD S00FAT.2 11
- CONTROLLER FOMIER 1P, OMRED S00FAL 213
- BFNEDR CHECKOUT, OMMRSD SI0FAG 213
- PHEUMATIC CHECKQUT MODULE LOAD AND EXECUTE. OMRSD S00FAL .23
- PRE-CRYD LOADMNG CONFIGURATION YERIFICATION. MRS SO0FAQ 243

Failure Hislory. Gomprehen shva fallue hisiory data s maintained in 1he Problem Reporting fatabose (FRAMSIPRACA)

' Referance: NASA l=ller SAZ1/BAT0R ang Rocketd ynm |[elher BBRCOGTS
Cperal-onel Lsa:  Not Applizable.
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WELD . JINTS

Component Group:  Propallant Valves Prepared; P, Lowrlmon
CIL Ham: el & pprovad: T. Nguyen
Component: Fuid Blesd Valve Bpproval Dale:  g/30198
Fart Numher: R300B055 Change #: 1
Dkectiva #: CCBD ME301.522¢
Page: 1of 1
Critizal tritial
Ropt  Flaw Skem Mot
Gide Mot Oeteciable
Carmpanent Basic FPart N umbar Weld Numbar Wald Type  Clays Access HCF LCF SOmments
FUEL BLEED VALVE RS008055 1 EBw h x X X
FLEL BLEED VALWE RE0O40548 z EBW ] X
FUEL BLEED VALWE RSO0EMEE 4 EBwy 1) X

GLL-0
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Component Grep Propsllamt Vakas Prapared: P. Lowrmgre
Itern Nama: Fuel Blasd Yalve Approart: T. Hguyen
Itern Humbmr: D10 Approval Dabe Ak LT
Patt Yumbar: REG0HE] 56 Chatiga 4; 1
Directive §: CCB0 MES.NM 5228
Page: tof 1
Baae Line Palipnals Varfance Change Rationala Wasiam Dash Numbes
i, DZ10404 ARMATURE S0OME ARMATURE EXTENSIONS INCONEL 718 CAN BECSOME FERROMAGNE TIC AT LIQUIC HY DROGEM -LE -, 051 -
EXTEMNSION MATERIAL ARE FABRICATED FROM TEMPERATURES RESULTING 1M ERRCGNECUS POSITION FEEDBADTIK SICHAL. QEq, 07, -101
INTEGRITY 15 VERIFIED PER iINCONEL T18. INCONEL 625 DOES NQT EXHIBIT THIS FERROMAGMETIC TEMDENCY.
CRAVWING REQUIREMENTS
{IHCONEL 625, ECP 1008), LISE AS |5 RATIONALE:
1. ALL INCO 718 MATERIAL LOTS USED FOR FLIGHT ARMATURE EXTEMSIONS
HAWE BEEN SAMILE TESTED. ARMATIIRE EXTEMSIONS FABRICATED FROM
LOTS OF INCO 712 WHICH HAVE EXHIEITED HIGH SUSCEPTABILITY TO LOW
TEMPERATURE INDUCED FERROMAGHETWITY HAYE BEEN ICENTIFIED AND
ARE PRCHIBITEDR FROM LUSE OMFUEL BLEED VALVES PER DAR 2251, [UCR
ADDYTETY
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